Objectives: Twenty-six percent of all women giving birth in Switzerland are of non-Swiss nationality. Differences in reproductive health outcomes such as preterm deliveries, Caesarean sections, and breastfeeding initiation for motherchild pairs of various nationalities are investigated, and the infl uence of the educational level was assessed. In order to identify trans-national differences, national breastfeeding rates from 22 countries and Caesarean section rates from 24 countries were compared to the rates in Swiss hospitals. 
2.17; OR = 1.37, 1.18.1.59). African and Asian children were at an increased risk of being transferred to neonatal care units (OR = 1.48, 95 % CI 1.19-1.83; OR = 1.45, 1.21-1.73;). In addition, infants from Balkan countries, who showed lowest Caesarean section rates, were also more likely to be transferred to an ICU (OR = 1.30, 95 % CI 1.12-1.52). Apart from the country or region of origin, the maternal educational level was an important infl uence and modifi ed the effect of the mother's nationality.
Mothers from all regions, apart from Western Europe, were signifi cantly more likely to breastfeed their children after being discharged. Established determinants for breastfeeding duration, including feeding exclusively with breast milk in maternity wards, early initiation of breastfeeding, rooming-in and pacifi er use, varied according to nationality.
The comparison of Caesarean section and breastfeeding rates with the rates in the mother's country of origin additionally investigates the relation between reproductive health outcomes of migrant women in Switzerland compared to their country of origin. In both cases, a signifi cant rank correlation (Spearman) could be established between the rate in Swiss hospitals and the rate in the mother's country of origin (P < In Switzerland, the proportion of deliveries by mothers of foreign nationality is as high as 26 %, but hitherto, only few studies have addressed reproductive health outcomes for these women (Bollini & Wanner 2006; Bollini & Siem 1995; Lehmann et al. 1990 ). Female migrants are considered to be a vulnerable group in respect to reproductive health (WHO Euro 2003) . Yet, fi ndings vary between groups and settings. In industrialised countries, migrant and ethnic minority women either displayed a greater risk of low birth weight and perinatal morbidity and mortality, and a higher risk for a Caesarean section (Ibison 2005; Braveman et al. 1995) , or showed a similar or lower risk (Leslie et al. 2003; Page 2004; Rizzo et al. 2004; Matthias et al. 2006) . Also, breastfeeding rates vary between ethnic minorities in Western European countries (Griffi ths et al. 2005; Ruowei et al. 2002; Crost & Kaminski 1998) . Social inequality and immigration policies, affecting access to health care, or genetic differences of Asian, African or Latin American minorities, have been discussed as risk factors. In Switzerland, migrants from the European Region form the largest group. They differ widely in terms of their cultural and socio-economic background, ranging from skilled professionals from high-income, to asylum seekers and unskilled workers from low-income countries. It has been shown that infant mortality is higher in the case of some non-Swiss nationalities, as is the proportion of low birth weight infants (Bollini & Wanner 2006) . Less has been reported on the infl uence of nationality and socio-economic characteristics on perinatal complications and mode of delivery. In Switzerland, Caesarean section (C-section) rates have been continuously rising over the past years and comprised 29 % of all deliveries in 2003, suggesting an increasing number of elective C-sections also among the migrant population. C-sections have been associated with an increased risk of maternal mortality and morbidity (Bewley & Cockburn 2002) . In addition, the costs of a C-section are estimated to be about twice as high as for vaginal deliveries (BFS 2005) . Furthermore, C-sections go hand-in-hand with a lower probability to breastfeed (Merten & Ackermann-Liebrich 2004) . With regard to the migrant population and breastfeeding, it has also been shown that the duration of full breastfeeding is shorter for non-Swiss children (Merten et al. 2005b ). This despite the fact that in Switzerland, breastfeeding rates have increased over the last 10 years due in part to breastfeeding promotion campaigns such as the Baby-Friendly Hospital Initiative (BFHI) (Merten et al. 2005a) . But so far no co-ordinated mother and child health programmes address migrant women, and it remains unclear to what extent migrant women and their children can profi t from health promotion initiatives such as the BFHI. As in the case of low birth weight, elective C-section, or breastfeeding initiation, reproductive health outcomes depend in part on maternal health related behaviour and decisionmaking. Qualitative studies addressing maternal behaviour showed how migrants relied on a combination of personal and collective trans-national resources: strategies common in countries of origin infl uenced treatment decisions and healthrelated actions in the country of immigration (Hilfi nger Messias 2002; Gilgen 2005) . Individual risk factors, structural aspects determining access to reproductive health care, and culturally shaped maternal decision-making have to be considered likewise as relevant factors for health outcomes.
Objectives
In this paper we compare different reproductive health outcomes between women from various origins, who gave birth in Switzerland. For this purpose, we explore routinely collected data on preterm deliveries, mode of delivery and the transfer to intensive care units (ICU) as well as on breastfeeding initiation rates and compliance with breastfeeding promotion guidelines (BFHI). More specifi cally we analyse differences in risk factors and practices surrounding delivery among migrant women, who gave birth in Swiss Baby-Friendly health facilities between 2000 and 2002. The effects of maternal educational levels on Caesarean sections and related factors, as well as breastfeeding initiation for migrants in Switzerland, are investigated. Caesarean section rates and breastfeeding initiation are then compared for migrant women with rates in their country of origin to explore the infl uence of the cultural background. As elective Caesarean sections and infant feeding practices require mothers to take decisions and participate, differences between nationalities and correlations with rates in the mother's country of origin could indicate culturally shaped maternal decision-making.
Methods
For this study we draw on a large data set of routinely collected information from Swiss Baby-Friendly health facilities, which has been described in detail before (Merten & Ackermann-Liebrich 2004) . Midwives and nurses continuously documented the mode of delivery, health status, and breastfeeding initiation for every mother-child pair using a standardised form. In addition the data-set contains detailed information on maternal socio-demographic characteristics. The quality of the data is annually evaluated since 1999. The information encompassed type of delivery, birth weight, gestational age, sex, multiple birth, length of stay in hospital, and whether the mother or the child had to be transferred to an intensive care or a neonatal care unit, which served as a proxy for perinatal complications. In relation to infant feeding, detailed information was obtained on breastfeeding pattern, the time of fi rst suckling, rooming-in, supplementary feeding and its indications, and the use of teats and pacifi ers. Additional information on mother-child pairs includes parity, maternal age, education (vocational training <2 years, two or more years, or higher degree), and nationality was also compiled. Although there is little standardised information on medical conditions available from the routine data, the socio-demographic information allows for a comparison of important determinants of perinatal health outcomes. Caesarean sections and breastfeeding initiation among migrants © Birkhäuser Verlag, Basel, 2007 in Switzerland
For this analysis, we used the data sets from 2000 to 2002, comprising 79 509 neonates. Data collected after this date no longer provided information on maternal education, which is why we restricted the study to the period mentioned. According to the offi cial number of births in Switzerland, our sample represents 94.7 % of all infants born during this period in the 71 hospitals covered by the study. All types of health facilities were included in the sample (university teaching hospitals, regional and district hospitals, and private clinics), and all regions were represented. At national level (including births in non Baby-Friendly health facilities), the sample encompassed approximately one-third of all births in Switzerland during the period in question. All 29 832 infants with non-Swiss mothers and a specifi ed nationality have been included as has a random sub-sample of 7 500 Swiss mother-child pairs out of 48 426, which was large enough to allow subgroup analysis but reduced the data cleaning. The sub-sample was compared with the full sample to identify potential differences; no signifi cant differences were found. We performed the analysis with a fi nal sample of 37 332 mother-child pairs. If more than 150 deliveries occurred from mothers of the same nationality, which was the case for 30 countries, nationality was coded accordingly, while the remaining 4 287 infants whose mothers were nonSwiss were subsumed in regional groups. Breastfeeding was classifi ed according to the following definitions: Exclusively breast-milk-fed infants received nothing apart from breast milk during their stay in the maternity ward (WHO 1991) . "Ever breastfed" comprised all neonates who were breastfed on the maternity ward.
Statistical analysis
Differences between nationalities in terms of maternal and infant characteristics, type of delivery, breastfeeding rates and associated health facility factors were compared. To estimate the effect of nationality on preterm delivery, Caesarean section, transfer to intensive care unit (ICU), and breastfeeding initiation, we performed a multivariate logistic regression for every dependent variable, and included nationality, maternal education, age, and parity, and sex of the child, as covariates. Information on pregnancy course, peri-natal complications, other medical conditions or previous deliveries was unavailable. We also controlled for the health facility where delivery occurred and adjusted the standard errors for clustering in hospitals. To allow for effect modifi cation of maternal education, interaction terms for nationality and maternal education were added to the logistic regression. Based on this model, adjusted proportions of preterm delivery, Caesarean section, transfer to intensive care unit (ICU) and breastfeeding initiation were calculated for each region and nationality, stratifi ed according to educational level, and shown on a graph. To establish whether the rates for "ever breastfed" infants and Caesarean sections from different nationalities, corresponded with the rates observed in the respective countries of origin, the observed rate in the country of origin, if available, was compared in a table with the rate in the Swiss hospitals. A non-parametric rank correlation test was performed. STATA 8 was used as the statistical package.
Results
Signifi cant differences between nationalities were found for all maternal socio-demographic characteristics recorded (Tab. 1): maternal education and marital status, parity, maternal age, and whether delivery occurred in a private clinic. The proportion of mothers with a higher diploma or a university degree varied from 2 % (Kosovo, Macedonia, Portugal) to 67 % (USA). Apart from US American mothers, over 50 % of women of British, French and Russian nationality belonged to the highest educational level, followed by German, Dutch and Polish mothers. The proportion of deliveries in private hospitals was also highest among these nationalities. For most Western European and US American mothers, the average age at birth was high (average >30 years), while mothers from countries of the former Yugoslav Republic were younger, with an average age ranging between 26 and 29 years. Apart from Peruvian and Brazilian mothers, less than 10 % of the women from developing countries had been in higher education, and they were less likely to give birth in a private clinic. With the exception of Somali women, for whom a mean parity of 3 was calculated, they did not have substantially more children than mothers from industrialised countries. Sub-Saharan African and Asian mothers had higher proportions of preterm deliveries and higher rates of multiple births (Tab. 2). Transfers to NICU were also elevated for Sub-Saharan African and Asian mothers, the mean birth weight being lowest for newborn with mothers from these regions. Also results for Caesarean sections varied greatly between nationalities. Brazilian mothers had the highest proportion (42 %), followed by Congolese and other Latin American nationals. While the high proportion of Caesarean sections among Congolese women could be explained in part by the high rate of preterm deliveries, this was not the case for the Brazilian and other Latin American mothers. Mothers from Morocco and some Asian countries also displayed proportions of Caesarean sections, above 30 %. This corresponded in part to the elevated proportions of preterm deliveries. From the industrialised countries, only the Caesarean sec-tion rates of Dutch, US American and British mothers were higher than 30 %. Dutch mothers also had one of the highest proportions of preterm deliveries. The lowest proportions for C-sections were found for Polish mothers and women from the former Yugoslav Republic (min. 17 %). The proportion among Swiss women was 26 %. Large differences between nationalities were also apparent in breastfeeding rates (Tab. 3). The rate of never breast-fed infants ranged from 2 % to 17 % in the case of French mothers.
Congolese, Spanish, Dutch and Philippine mothers initiated breastfeeding for less than 90 % of infants. If the compliance with the recommendations related to breastfeeding is looked at (timely fi rst suckling, exclusive breastfeeding, roomingin, and no pacifi er use) some tendencies can be observed.
Mothers from Asian countries were less likely to exclusively breastfeed than African or Latin American mothers. This is not corresponding to higher proportions of Caesarean sections or perinatal complications; only timely fi rst suckling Basel, 2007 in Switzerland inversely refl ects the Caesarean section rates. Rooming-in was least common among mothers from Western European countries, who were in turn most likely to choose exclusive breastfeeding. The use of pacifi ers did not consistently relate to the breastfeeding outcomes; proportions varied between 5 % (France, UK) and 23 % (Somalia, Dominican Republic). Practices related to breastfeeding thus varied considerably between mothers from different countries of origin. Of the deliveries in our sample, 17 % occurred in private hospitals. In these health facilities, the Caesarean section rate was 7 % higher on average than in government hospitals and reached 33 %. Among the private clinics in our sample, Caesarean section contributed to between 28 % and 42 % of the deliveries. The proportion of migrants was also higher in private hospitals (34 % compared to 30 %, p < 0.000). The difference was due to a higher than average proportion of Western European and Northern American mothers giving birth in private clinics. Apart from the higher Caesarean section rate, the prevalence of never breast-fed infants was higher in private hospitals as well, although only by 2 % (p < 0.000). In a next step, the associations of nationality with preterm deliveries, Caesarean sections, transfers to ICU and breastfeeding rates were adjusted for maternal and infant characteristics (Tab. 4). Despite the adjustment, considerable differences between nationalities were found for all four outcome variables. Then, the infl uence of maternal education, a proxy for the social stratum, was investigated. For this purpose, crude and adjusted proportions for regional groups were plotted as graphs (Fig.   1) . The maternal educational level strongly infl uenced the proportions of preterm deliveries showing lower rates for mothers with a higher education. The proportions however also vary greatly according to the region. Caesarean section rates equally differed, but the adjusted results showed higher rates for mothers with a better education in the case of African women and mothers from the Balkan region; this pattern was similar for the transfers of the neonate to the intensive care unit. Among most regions, the proportions of breast-fed infants
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Caesarean sections and breastfeeding initiation among migrants © Birkhäuser Verlag, Basel, 2007 in Switzerland Table 4 Results from multivariate regression models# for the effect of citizenship on preterm deliveries, Caesarean section, transfers to intensive care unit (ICU), and breastfeeding at discharge (odds ratios from logistic regression models) in Swiss Baby-Friendly health facilities. were lower in the lowest educational group compared to higher levels of education levels. For mothers from the Balkan region, the opposite was the case. We then proceeded to investigate whether the major differences in breastfeeding and Caesarean section rates corresponded with the rates in the mother's country of origin. National breastfeeding rates were available from 22 countries, and Caesarean section rates from 24 countries. In both cases, a signifi cant rank correlation could be established between the rate in Swiss hospitals and the rate in the mother's country of origin (Tab. 5-6). For mothers from developing countries, the correspondence with national rates in the country of origin appears lower than for mothers of European origin: Rates for Caesarean sections in Switzerland were considerably higher than the reported occurrence in their home country. Urban-rural differences in the country of origin, with a high proportion of births, which take place outside a health facility, might go some way towards explaining this discrepancy.
Preterm delivery singletons

Discussion
Our data confi rms fi ndings that social differences and transnational experiences play a signifi cant role for reproductive health outcomes of migrants in Switzerland. The results show great variation between different groups of migrants. While some migrant women have clearly an elevated risk for birth complications, others, like the women from the Balkan countries, have partly more favourable birth outcomes than Swiss mothers. This is in accordance with fi ndings from recent studies, which discuss the supportive role of the migrants' family networks as resources for their greater resilience (Page 2004; Leslie et al. 2003) . Apart from the country or region of origin, the maternal educational level was also an important infl uence.
The correlations between citizenship and country of origin with respect to Caesarean section and breastfeeding initiation, implies that for women, trans-national migration means following at least to some extent, rules and expectations which are common in their country of origin. This is supported by the observed differences in compliance with breastfeeding promotion recommendations, which cannot fully be explained by communication barriers. In the US it has been shown that the Baby-Friendly Hospital Initiative has been able to raise breastfeeding prevalence in every ethnic group, even for lower educational levels (Philipp et al. 2001 ). The situation may be different in Switzerland due to the cultural and linguistic diversity of the country and its immigrants. The extent to which migrants have converged with their host country may depend on the time since immigration and on (*) P > 0.1, * P < 0.05, ** P < 0.01, *** P < 0.001 # two regression models were fi tted: Model 1 included nationality as regional subgroups. Model 2 included every single nationality with >150 births, while the remaining were included as regional subgroups, and the same co-variates as Model 1. ‡ adjusted for sex, maternal age, and parity † adjusted for sex, maternal age, parity, birth weight, preterm delivery, multiple birth, and health facility, where delivery occurred ¥ adjusted for sex, maternal age, parity, birth weight, preterm delivery, multiple birth, transfer to ICU and health facility, where delivery occurred , Basel, 2007 in Switzerland integration policies. Socio-economic factors and the legal status of migrants in the host country, which may differ between nationalities, contribute to the cultural identity (Horton 2004; Hall 2004 ). Portes and Rumbaut summarise factors shaping migrants' identities as follows: (1) human capital, infl uenced by educational background, occupational skills, fi nancial resources, and facility with the language; (2) the host society's reception of immigrant populations, particularly in relation to governmental policies, popular attitudes, and the presence of co-ethnic populations; and (3) the composition of immigrant families (Portes & Rumbaut 2001) . Following these points, barriers to pregnancy controls may partly explain the higher rates of perinatal complications particularly for women with a lower educational background. Limited information and communication skills contribute to lower use of antenatal care (Bollini & Wanner 2006; Matthias et al. 2006; Aveyard et al. 2002; Essen et al. 2002) . Another reason for a lower demand for antenatal health care and elective perinatal interventions may then be a restricted access to health care, as is the case with asylum-seekers or illegal immigrants. Migrants from Balkan countries are more likely to be embedded in larger families and co-ethnic groups. Women may thus be less likely to pursue individual goals, which diverge from practices prevalent in their country of origin. This could explain the similar rates in the country of origin and in Switzerland for Caesarean sections as well as breastfeeding initiation. Adding to this, the family network may prove protective during pregnancy (Leslie et al. 2003; Page 2004) , possibly resulting in a higher birth weight. A protective effect of the social network decreases with the time and generations since migration (McGlade et al. 2004 Table 6 Ever breastfed rate in Switzerland compared to ever breastfed rate in the country of origin example Italian or Portugese women; however, individual information is not available in our data. It is possible that the co-migrated family networks of Balkan women, in contrast to those of the second-or third-generation Southern European women, would be protective during pregnancy. However, the fi nding that transfers to an ICU are more probable for Balkan countries partly contradicts this assumption. Among Sub-Saharan African migrants, and some Latin American and Asian women, reproductive health risks were elevated. An explanation for a high proportion of preterm deliveries could be occupational risks like stress due to legal insecurity and precarious living conditions. Also potential shortfalls in prenatal care for women with an illegal status could lead to increased pregnancy and ultimately perinatal complications. For some nationalities, such as the Brazilian or Congolese women, the C-section rates were strikingly high. A suspected high rate of HIV infection in certain immigrant groups e. g. Sub-Saharan African women could not explain this fi nding. The data set indirectly coded HIV positive mothers who would not initiate breastfeeding. On average, no more than Table 4 Figure 1 Crude and adjusted proportions of preterm deliveries (singletons), Cesarean sections, transfers to ICU and breastfeeding initiation and respective 95 % confi dence intervals, stratifi ed by educational level 1 % of the infants were weaned for medical reasons such as an HIV infection. Only in 3 national groups did medical indications exceed 2 %: 7 % for Congolese mothers, 5 % for Thai mothers, and 3 % for Dutch mothers. This still only explains to a small extent, the high C-section rate among Sub-Saharan African women. Another reason for operative intervention during delivery is female genital circumcision. Thierfelder has estimated that 98 % of Somalian women have undergone circumcision compared to only 5 % from the Democratic Republic of Congo (Thierfelder 2003) . This still would not explain the high Csection rate of 38 % among Congolese women, as compared to 28 % among the Somalian women. Striking, though, is the high proportion of pre-term deliveries among Congolese women, who's babies also have the lowest average birth weight. Similar fi ndings have been described for Sub-Saharan migrants in France (Zeitlin et al. 2004 ). Another possible explanation of a high C-section rate may be the status quest. Migrants from resource-poor countries in Africa and Asia represent a higher-than-average social stratum in their country of origin. As such, they may be more likely to favour modern values, or to express their preference for a Caesarean section and actively seek medical technology as a means to control their birth (Liamputtong 2005; Donner 2003) . In several Asian, African, and Latin American countries there has been a rise in the number of Caesarean sections in private hospitals, which far exceeds the national average (Belizan et al. 1999; Chanrachakul et al. 2000; Sreevidya & Sathiyasekaran 2003; Ibekwe 2004) . Maternal preference may partly contribute to the choice of a Caesarean section, but cannot explain the lower birth weight and higher number of preterm deliveries. It should be noted that the interpretation of the differing Caesarean section rates in our study is limited, as we could not distinguish primary from secondary C-section. Another important limitation on our analysis is the fact that we did not have systematically coded information about pregnancy complications, the nature of indications for Caesarean sections or for the transfers to the NICU. The data-set also provided no information about previous Caesarean sections, although these are important determinants for the mode of delivery, or on perinatal pathologies, and previous or current medication. For example, intrapartum analgesia would affect breastfeeding outcomes (Jordan et al. 2005; Merten et al. 2005a) . Also, the clinical records may contain inaccuracies. But the fact that the data-set is part of a continuous monitoring program, which is annually evaluated, strengthens the quality of the data.
Conclusions
In Switzerland, maternal education as a proxy for the socioeconomic level, and the country or region of origin, substantially infl uence the practices surrounding delivery. This implies that in the context of reproductive health care services, continuous attention needs to be paid to equity issues. Differences between mothers according to the combination of their socio-economic status and their origin should be taken into account.
